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1. Foreword 
Contained h e r e i n  i s  a d e t a i l e d  program p l a n  which ) w i l l  be 
fo)lowed i n  performing t h e  a d d i t i o n a l  work on JPL c o n t r a c t  No. 
950564, as  p e r  t h e  Supplemental Agreement executed on March 1 7 ,  
1964,  w i t h  t h e  Spacec ra f t  Department of the General  E l e c t r i c  
Company, King of P russ  ia , Pennsylvania 
Minor changes from t h e  descr ibed  schedule ,  a n a l y s e s ,  specimens, 
and tes t  w i l l  be made i f  t h i s  i s  found t o  become d e s i r a b l e  du r ing  
t h e  cour se  or' t h e  program. However, no s i g n i f i c a n t  d e v i a t i o n s  
from t h e  program w i l l  be undertaken wi thout  customer approval ,  
2 .  Objec t ives  
The o b j e c t i v e s  d t h i s  Phase I1 of t h e  program are: 
(1) t o  a c q u i r e  a d d i t i o n a l  information and d e s i g n  d a t a  on 
the energy a b s o r p t i o n  va lues  of g l a s s  f i be r  r e i n f o r c e d  
p l a s t i c  honeycomb inc lud ing  t h e  e f f e c t  of angu la r  impact. 
(2)  t o  determine the optimum d e n s i t y  f o r  g iven  c e l l  s i z e s .  
( 3 )  t o  demonstrate  t h e  f e a s i b i l i t y  of manufactur ing s i n g l y  
and doubly curved specimens of t h i s  g l a s s  f i b e r  r e i n f m c e d  
p l a s t i c  honeycomb mater S a l  
( 4 )  Using t h e  d a t a  obtained from tes ts  i n  t h i s  program, t o  
e s t a b l i s h  des ign  parameters  and prepgre  cu rves  which w i l l  
permi t  a n  easy  method of des igning  a l and ing  system f o r  a 
v e h i c l e  of any sha# o r  s i z e .  
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3 .  Statement  of Work 
3 , 1  Design and F a b r i c a t i o n  of Specimens . .  1 -  I 
'3.1.1 Curved Specimens 
. *  i 
Two each, of four  specimen shapes w i l l  be f a b r i -  
I .  
ca ted  from c e l l ,  10 l b / c u  f t ,  phenol ic  r e s i n  honecomb, These 
specimens are  a s  fo l lows:  
(1) Specimen t o  be f o u r  inches t h i c k ,  two f o o t  
square ,  formed t o  a c y l i n d r i c a l  shape having a 
minimum r a d i u s  a s  d i c t a t e d  by t h e  vendor ' s  a 
p r e s e n t  c a p a b i l i t y  
( 2 )  Same as item except  specimens t o  be curved 
t o  a s p h e r i c a l  r a d i u s  i n s t e a d  of a c y l i n d r i c a l  
r a d i u s  . 
(3 )  Same as  iteml,, except  material t o  be twelve 
3q *. 
inches  t h i c k .  
( 4 )  Same as item 2 ,  except  material  t o  be twelve 
8 \ I  
i nches  t h i c k ,  
The method used by t h e  honeycomb vendor i s  pro- 
p r i e t a r y ,  b u t  i s  b a s i c a l l y  a t ime-temperature  c r e e p  forming over 
a male d i e .  While the vendor h a s  p rev ious ly  f a b r i c a t e d  doubly 
curved s u r f a c e s ,  a l i m i t  of cu rva tu re  f o r  a g iven  t h i c k n e s s  has 
I 
I .  
n o t  y e t  been e s t a b l i s h e d ,  and forming of curved s u r f a c e s  from 
s e c t i o n s  1 2  inches  t h i c k  has  n o t  been p rev ious ly  a t tempted .  
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I .  
' .  
i 
i 
Thfs '  gorming w i l l  t h e r e f o r e  be a b e s t - e f f o r t  a t t e q p t .  
t r i c k s  of the! t r a d e  w i l l  be t r i e d  t o  o b t a i n  a minimum r a d i u s  i n  
a l l  c a s e s .  If t h e  12" specimen i s  found t o  be t o o  t h i c k  f o r  
cbkvihg, t h e  t h i c k n e s s  w i l l  be  reduced, and a maximum r a d i u s  for  
t'Pl'iB reduced t h i c k n e s s  w i l l  be  e s t a b l i s h e d .  
Various 
3.1.2 Optimum Densi ty  Specimens 
The fo l lowing  specimens w i l l  be  f a b r i c a t e d  f o r  
u'se i h ' t e s t i n g  t o  determine t h e  e f f e c t  of c o r e  d e n s i t i e s  on 
sbecif ic  energy a b s o r p t i o n  f o r  a g iven  c e l l  s i z e ,  
Specimen Type C e l l  S i ze  Dens i ty  Resin 
inches  l b / c u - f t  
10P 3/ 16 1 2  Phenol ?.c 
1 11P 3/ 16 14 Phenol ic  
f 12P 114 10 Phenol ic  
E3P 114 1 2  Phenol ic  
- 10R 318 1 2  P o l y e s t e r  
I 
16 Polye s t e r 11R 318 
(1) Specimen. Types lop ,  11P, U P ,  and 13P a re  
s tandard  honeycomb f a b r i c a t i o n s  except  f o r  den- . ),, 
s i t i e s  and t o l e r a n c e  on d e n s i t i e s  which w i l l  be  
- + 3% i n s t e a d  of t h e  u s u a l  - + lo%, 
w i l l  be  used and r e i n f o r c e d  w i t h  h igh  temperature  
Number 1 1 2  c l o t h  
phenol ic  res in ,  Plaskon V-204. 




I .  
1 
! 
(2)  Specimen Types 10R and 11R w i l l  be  f a b r i c a t e d  
from e x i s t i n g  specimens a t  G.E. by d ipp ing  i n  poly- 
ester r e s i n ,  Plaskon 911, and c u r i n g  a s u f f i c i e n t  
_I 1 J. 
number of times t o  o b t a i n  t h e  d e s i r e d  d e n s i t y .  
(3 )  A l l  specimens w i l l  be  f a b r i c a t e d  by t h e  expan- 
s i o n  method. 
A s  d i scussed  i n  t h e  Phase I F i n a l  Repor t , .  t h e  
d e n s i t i e s  i n  which p l a s t i c  honeycombs are  commercially f a b r i c a t e d  
are  n o t  optimum f o r  energy abso rp t ion  purposes., I n c r e a s i n g  t h e  
d e n s i t y  of e x i s t i n g  specimens showed t h a t  t h e  s p e c i f i c  energy 
inc reased  w i t h  t h i s  i n c r e a s e  i n  d e n s i t y .  R e s u l t s  of t h e s e  d a t a  
were smunarized i n  F igu re  9-2 i n  t h e  Phase I F i n a l  Report .  
During t h e  c u r r e n t  phase of t h e  program, the spec$- 
mens i n  t h e  Table  above w i l l  be f a b r i c a t e d  and t e s t e d  t o  determine 
a t  w h a t  d e n s i t y ,  f o r  a given c e l l  s i z e ,  t h e  maximum s p e c i f i c  
energy i s  obta ined .  Two a d d i t i o n a l  i t e m s  which must be cons idered  
i n  t h i s  i n v e s t i g a t i o n  are manufacturing l i m i t a t i o n s  and t h e  uni -  
fo rmi ty  of the c rush ing  load  dur ing  t e s t i n g ,  A t  some d e n s i t y  the 
s p e c i f i c  energy w i l l  probably s ta r t  t o  dec rease  i n  va lue  and /o r  
t h e  c r u s h i n g  load w i l l  become non-uniform t o  a p o i n t  where i t  i s  
p r o h i b i t i v e .  If t h e  chosen d e n s i t i e s  are not  s u f f i c i e n t l y  c l o s e  
. a  I 
t o  the optimum d e n s i t i e s  f o r  t h e  v a r i o u s  c e l l  s i z e s  t h e s e  specimens 
w i l l  be  reworked t o  i n c r e a s e  t h e  d e n s i t i e s  and be r e t e s t e d ,  
I 
The 3/16" and 1/4" c e l l  s i z e  specimens w i l l  be  f a b r i c a t e d  t o  a 
s i z e  of 2" x 2" x 4". Based on prlevious expe r i ence ,  t h i s  s i z e  
i s  s u f f i c i e n t l y  l a r g e  t o  prevent  edge e f f e c t s  on good specimens 
and small enough t o  prevent  overloading of t h e  s t a t i c  t e s t i n g  
machine 
3 1 e 3 Angular Impact Spec h e n s  
One d e s i g n  c o n f i g u r a t i o n  w i l l  be  used f o r  a l l  
angular  impact t e s t i n g .  
based on resul ts  of t h e  t e s t  da t a  obtained from t h e  optimum 
d e n s i t y  specimens desc r ibed  i n  Sec t ion  3 . 1 . 3 .  The d e s i g n  which 
y i e l d s  t h e  maximum s p e c i f i c  energy va lue  w i l l  be  used. 
T h i s  c o n f i g u r a t i o n  w i l l  be  chosen 
Each specimen w i l l  be bonded t o  a metal end 
p l a t e  which w i l l  p e r m i t  a t tachment  of the specimen t o  t h e  
lower p l a t e n  of t h e  t e s t i n g  machine. The s i z e  of t e s t  s p e c i -  
mens w i l l  be determined p r i o r  t o  o r d e r i n g  t h e  material. Pre-  
l imina ry  t e s t i n g  w i l l  be  performed on some e x i s t i n g  honeycomb 
specimens t o  determine i f  t h e  c o n f i g u r a t i o n ,  a s  shown i n  F igure  
3-1, i s  s a t i s f a c t o r y  and w i l l  perform as expected.  Included i n  
t h i s  p re l imina ry  i n v e s t i g a t i o n  w i l l  be t h e  e f f ec t  of specimen 
h e i g h t  t o  wid th  ra t io .  
Because honeycomb i s  made up of co r ruga ted  s t r i p s  
which w e  bonded t o g e t h e r ,  the specimens are  no t  symmetric41 about  
a c e n t e r  through t h e  c o r e  a x i s ,  and t h e r e f o r e  may have d f f f e r e n t  
energy absorb ing  p r o p e r t i e s  as t h e  a x i s  of a n g u l a r  f o r c e  is r o t a t e d  
- 7 -  
about  t h e  c e l l  c e n t e r l i n e .  To eva lua te  t h i s  e f f e c t ,  each spec- 
imen t e s t e d  f o r  angu la r  impact r e s i s t a n c e  w i l l  be  t e s t e d  a t  
l 
t h r e e  ang le s  of r o t a t i o n  about  t h e  c e l l  a x i s ,  namely+ , 0 ,  45, 
and 90 degrees ,  f o r  each f o r c e  a n g l e ,  except  0 degrees .  Four 
ang le s  of c rush ing  f o r c e 0 ,  0 ,  10, 20, and 30 degrees ,  w i l l  be 
eva lua ted  
U n t i l  tes ts  a r e  run t o  determine t h e  e f f e c t  of 
angu la r  impact on t h e  s p e c i f i c  energy of t h e  specimen, t h e  
energy va lue  a v a i l a b l e  i n  a specimen cannot  be a c c u r a t e l y  pre-  
d i c t e d .  
tests specimens so  t h a t  t he  e n t i r e  specimen i s  crushed a t  an  
impact v e l o c i t y  of 50 f p s .  A s  shown on previous tes ts  (Phase I ) ,  
t h e  energy va lues  obtained i n  a specimen a r e  r e p e a t a b l e  when t h e  
same specimen i s  crushed i n  more than one loading.  
Therefore ,  no at tempt  w i l l  be made t o  s i z e  t h e  dynamic 
The tes ts  planned f o r  angular  impact w i l l  be 
performed so that f r i c t i o n  of t he  landing s u r f a c e  i s  assumed t o  
be  zero .  This  assumption e s t a b l i s h e d  a l lowable  o r  d i c t a t e d  t k s t  
procedures  which must  be used to.  o b t a i n  data which a r e  divorced 
from f r i c t i o n  e f f e c t s .  
impact t h a t  can occur ( s e e  Figure 3-2) , it  can be shown t h a t  a l l  
d e s i r e d  d a t a  can be obtained from using t h e  r e s u l t s  of two types 
of tes ts  fo r  any combingtion of a n g l e s ,  
Consider ing t h e  t h r e e  cases  of angular  
i 
h 
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' \ E N D  PLATE 
1" 
///,,, JtJt,/,/ 
F I G U R E  3-1 
. 
' J  
J" 
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F I G U R E  3-2 
1 
c 
, .  
- l o  - 
The two t e s t  types  are  (1) a crushing  tes t  w i t h  t h e  d i r e c t i o n  
of f o r c e  be ing  p a r a l l e l  t o  t h e  a x i s  of t h e  honeycomb and ( 2 )  
a c r u s h i n g  t e s t  w i t h  t h e  d i r e c t i o n  of f o r c e  be ing  a t  some a n g l e  
Theta t o  t h e  a x i s  of t h e  honeycomb. This  c a n  be expla ined  as 
d i scussed  below. 
I n  Case lA (F igure  3-2)  t h e  only f o r c e  be ing  
e x e r t e d  on t h e  specimen i s  a crushing  f o r c e  a long  t h e  a x i s  of 
t h e  c o r e .  The h o r i z o n t a l  component of t h e  f o r c e  v e c t o r  V would 
remain c o n s t a n t  and cause  t h e  specimen t o  con t inue  a t  i t s  o r i g i n a l  
h o r i z o n t a l  v e l o c i t y ,  even a f t e r  c rush ing .  
I n  Case 2A (Figure 3-2)  assuming t h e  d i r e c t i o n  
of motion of t h e  v e h i c l e  remained the  same dur ing  c rush ing ,  t h i s  
motion could be s imulated by f i x i n g  t h e  v e h i c l e  end of t h e  s p e c i -  
men and e x e r t i n g  a f o r c e  a long  R ,  a t  a n  a n g l e  Theta w i t h  the  c o r e  
a x i s .  
By t h e  same reasoning,  t h e  remaining f o u r  cases  
of F ig .  3-2 can be c a l c u l a t e d  from t h e  d a t a  obta ined  i n  t h e s e  two 
tes ts .  Therefore ,  specimens t e s t e d  i n  t h i s  program w i l l  be sub- 
j e c t e d  t o  f i r s t  a c rush ing  f o r c e  p a r a l l e l  t o  t h e  c o r e  a x i s  and 
secondly a f o r c e  as shown on F igure  3 - 1 .  
3 . 1 . 4  End P l a t e  Design 
I n  t h e  t e s t i n g  of angu la r  impact specimens, a n  end 
p l a t e  w i l l  be bonded t o  one end of t h e  specimens only.  This  end 
p l a t e  w i l l  t hen  be  r i g i d l y  a t t a c h e d  t o  the base of t he  t e s t i n g  
I 
. 
- 11 - 
machine, i n  b o t h  dynamic and s t a t i c  t es t  se t -ups .  By us ing  t h i s  
end p l a t e ,  t h e  specimen w i l l  be forced  t o  remain i n  i t s  o r i g i n a l  
p o s i t i o n ,  as would be t h e  c a s e  i f  t h e  specimen were a t t a c h e d  t o  
a v e h i c l e .  Th i s  assumes t h a t  t h e  v e h i c l e  would con t inue  t o  move 
i n  t h e  same d i r e c t i o n  a f t e r  c rush ing  had s t a r t e d  and remain i n  t h a t  
p o s i t i o n  u n t i l  t h e  v e h i c l e  was s topped.  Thus, tumbling of t h e  ve- 
h i c l e  i s  r u l e d  ou t .  
Because it i s  necessary  t o  p r e f a i l  t h e  specimen 
ends t o  p reven t  a h i g h  f o r c e  impulse on c o n t a c t ,  t h e r e  should be 
no advantage t o  bonding a n  end p l a t e  t o  t h e  end t o  be crushed f o r  
t h i s  phase of t h e  t e s t i n g .  This end p l a t e  would only s e r v e  as  a 
base on which t o  c r u s h  and would no longer  be connected t o  t h e  
specimen once c rush ing  had begun. Such a n  end p l a t e  could be ad-  
vantageous where a l and ing  was be ing  made on a rough s u r f a c e  w i t h  
t h e  impact v e l o c i t y  v e c t o r  perpendicular  t o  t h e  s u r f a c e .  I n  t h e  
c a s e  of s l i d i n g  angu la r  impact on a f l a t  s u r f a c e ,  t h e  p l a t e  would 
probably s l i d e  o f f  t h e  honeycomb mater ia l  and n o t  s e r v e  any u s e f u l  
f unc t ion  
I f  the v e h i c l e  were s p h e r i c a l  o r  c y l i n d r i c a l  i n  
shape and t h e  cover  was cont inuous and t h e r e f o r e  prevented from 
coming loose ,  a g a i n  i n  e f f i c i e n c y  would probably occur provided 
the s u r f a c e  was r e l a t i v e l y  rough and t h e r e f o r e  tended t o  r i p  t h e  
honeycomb material b e f o r e  it absorbed energy by c rush ing ,  T e s t i n g  
of  t h e  material on v a r i o u s  types  of s u r f a c e s  would be  r equ i r ed  t o  
e s t a b l i s h  t h e s e  parameters .  
- 12 - 
Therefore ,  because of t h e  reasons  d i scussed  above, 
end p l a t e s  w i l l  no t  be used on t h e  end of t h e  specimen which i s  t o  
be crushed.  
* I  * ,  
,+ ' ( $ 1  
3 . 2  S t a t i c  T e s t i n g  
1.' j Il 
3.2,1 Optimum Densi ty  Specimens 
A minimum of t h r e e  specimens each w i l l  be t e s t e d  
<. 
on a n  I n s t r o n  10,000 pound t e s t i n g  machine a t  a c rush ing  speed of 
0.5 inch  p e r  minute.  The specimens w i l l  be p laced  between t h e  two 
s t anda rd  p l a t e n s  of t h e  machine. Data from a l l  t e s t  w i l l  be record-  
ed on a high-speed Leeds and Northrup graphic  r eco rde r .  
~c % % I  
N o  v e n t i n g  
o r  s p e c i a l  f i x t u r e s  w i l l  be requi red  because of t h e  l o w  cross-head 
speed 
T o  prevent  buckl ing  and f a i l u r e  of t h e  specimen 
b e f o r e  c rush ing  t a k e s  p l a c e ,  each  specimen w i l l  be p r e f a i l e d  a t  one 
end be fo re  t e s t i n g  by p l ac ing  sawcuts,  approximately 1/8 i n .  deep, 
through t h e  webs of t h e  c e l l s .  
Each specimen w i l l  be weighed b e f o r e  t e s t i n g  and t h i s  
v a l u e  used i n  c a l c u l a t i n g  the s p e c i f i c  energy. This  i s  r equ i r ed  
because,  i n  h igher  d e n s i t y  specimens t h e  d e n s i t y  p e r  i nch  of s t r o k e  
l e n g t h  v a r i e s  due t o  uneven r e s i n  bui ld-up.  
Th i s  method of s t a t i c  t e s t i n g  i s  i d e n t i c a l  t o  t h e  one 
used du r ing  Phase I of t h i s  c o n t r a c t .  
. 
1 .  
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Specimen Type C e l l  S i z e  Densi ty  Res i n  
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14 P he no 1 i c  
10 P heno 1 i c  
1 2  P he no 1 i c  
10R 318 1 2  Po  lye  s t e r  
1 1 R  318 16 Po lye s t e r  
Specimens t o  be t e s t e d  w i l l  have t h e  fo l lowing  
c o n f i g u r a t i o n s  : 
Specimen Type No. Angle Theta Angle P h i  
AS-0-0 0 0 
AS-19-0 
AS-10-45 

























Here A denotes  a p a r t i c u l a r  optimum d e s i g n  conf ig -  
ura t . ion ,  and S denotes  s t a t i c  t e s t  specimens,  
c - 14 - 
3 e 3 Dynamic Tes t ing  
3.3.1 Optimum Densi ty  Specimens 
A s  shown i n  t es t s  performed dur ing  Phase I and 
descr ibed  i n  t h e  F i n a l  Report ,  t h e r e  i s  no apparent  d i f f e r e n c e  i n  
energy abso rp t ion  va lues  i n  t h e  range of ze ro  t o  f i f t y  f e e t  pe r  
second impact v e l o c i t y ,  Therefore ,  s t a t i c  tes ts  only w i l l  be  
performed on t h e  optimum resin d e n s i t y  specimens. 
The v e l o c i t y  of t h e  op t imiza t ion  des ign  based on 
s t a t i c  specimens w i l l  be  demonstrated by t h e  dynamic specimens 
made f o r  ze ro  degree Theta and P h i  ang le s ,  descr ibed  i n  t h e  follow- 
ing  s e c t i o n .  Thus, a d i r e c t  check can be obtained by comparing 
the  r e s u l t s  of specimens AS-0-0 and AD-0-0. 
3 . 3 . 2  Angular Impact Specimens 
The same conf igu ra t ion  as used i n  t h e  s t a t i c  tes t -  
ing  and shown i n  F igure  3-1 will be used f o r  t h e  dynamic tests.  
A minimum of t h r e e  specimens w i l l  be t e s t e d  f o r  each condi t ion .  
O f  t h e s e  t h r e e ,  a minimum of one w i l l  be t e s t e d  a t  f u l l  impact head 
v e l o c i t y  of approximately 46 f t / s e c , ,  assuming t h a t  pre l iminary  
tests show the  specimen capable  a f  absorbing t h e  t o t a l  energy re- 
quired without  damaging t h e  t e s t  equipment, 
be used, as i n  Phase I t e s t i n g ,  t o  e l i m i n a t e  the  e f f e c t s  of a i r  
A per fo ra t ed  p l a t e  w i l l  
t rapped i n s i d e  t h e  specimens dur ing  c rushing .  
t h e  curves  w i l l  be obtained f o r  each tes t .  , 
Acce le ra t ion  ve r sus  
8 
- 15 - 
Specimens t o  be t e s t e d  w i l l  have t h e  fo l lowing  
conf igu ra t ions :  
Speciman No. Angle Theta Angle P h i  
AD-0-0 0 0 
AD-10-0 10 0 
AD- 10 - 45 20 45 
AD- 10-90 30 90 
AD-20-0 10 0 
AD-20-45 20 45 
AD-20-90 30 90 
~ ~ ' - 3 0 - 0  10 0 
Ab-30-45 20 45 
AD - 30 - 90 30 90 
I ' , \I  
Here D denotes  dynamic t es t  specimens. 
* Y)  3 
3 . 4  Analys is  
! -  
During Phase I of t h i s  c o n t r a c t  a t t empt s  t o  a n a l y t i c a l l y  
p r e d i c t  energy abso rp t ion  values  f o r  var ious  g l a s s  r e in fo rced  
blastic honeycomb des igns  were unsuccessful .  However, des ign  
cu rves 'were  e s t a b l i s h e d  using t h e  r e s u l t s  of s t a t i c  and dynamic 
k e s t s ,  which se rve  t h e  same func t ion  as an  a n a l y t i c a l  s o l u t i o n .  
I n  t h i s  phase of t h e  program, t h e  des ign  curves  w i l l  be r ev i sed  t o  
inc lude  t h e  new data which w i l l  t ake  i n t o  account  t h e  e f f e c t  of 
angu la r  impact landings  on smooth s u r f a c e s  which a r e  e s s e n t i a l l y  
f r i c i i o n l e s s ,  
v e h i c l e  des igns ,  
- ,  * 
This  d a t a  w i l l  be a p p l i c a b l e  t o  bo th  f l a t  and curved 
The s p e c i f i c  energy curves f o r  va r ious  specimen 
- 16 - 
des igns  (Phase I F i n a l  Report ,  F igu re  9-2) w i l l  be  r e v i s e d  and 
extended t o  inc lude  va lues  f o r '  optimum des igns  having v a r i o u s  
c e l l  s i z e s  and d e n s i t i e s .  
i n g  'stress v a l u e s  w i l l  be c a l c u l a t e d  f o r  a l l  specimens t e s t e d .  
S p e c i f i c  energy a b s o r p t i o n  and crush-  
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P r o j e c t  Management 
H. G. Lorsch 
W. M. Meyers 
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Contrac t  Admin i s t r a t ion  
J .  Tucker 
Organiza t ion  
The c o n t r a c t  w i l l  be performed under t h e  d i r e c t i o n  of D r .  
H. G. Lorsch, Manager, S t r u c t u r e s  Design who w i l l  a c t  a s  
p r o j e c t  manager. A l l  t e c h n i c a l  in format ion  w i l l  be t r a n s -  
m i t t e d  through him. 
M r ,  J. Tucker w i l l  a c t  as c o n t r a c t  a d m i n i s t r a t o r .  A l l  con- 
t r a c t u a l  and f i n a n c i a l  information w i l l  be t r a n s m i t t e d  through 
him. 
M r .  W .  M .  Meyers w i l l  act as  p r o j e c t  eng inee r ,  d i r e c t i n g  and 
c o o r d i n a t i n g  t h e  v a r i o u s  t e c h n i c a l  areas as shown on t h e  
c h a r t  below. 
1. SUMMARY 
The F i n a l  Report f o r  Phase I was completed and submit ted t o  
JPL. A c o n t r a c t  ex tens ion  covering Phase I1 was s igned on March 
1 7 ,  1964. Materials r equ i r ed  f o r  t h e  i n i t i a l  t e s t s  of Phase I1 
have been ordered.  
Attached t o  t h i s  Monthly Report i s  t h e  Program P l a n h r  t h e  
increasedcscope of e f f o r t  requi red  i n  P1)iase 11. 
2 .  TEST SPECIMEN FABRICATION 
Specimens r equ i r ed  f o r  performing the optimum d e n s i t y  t e s t s  
have been ordered from Honeycomb Products ,  Inc .  These specimens 
are f u l l y  descr ibed  i n  Sec t ion  3 of t h e  Program Plan.  
Quota t ions  f o r  f a b r i c a t i o n  of t h e  curved specimens have been 
r ece ived  and are be ing  eva lua ted .  
3 .  WORK PLANNED FOR APRIL 1964 
Work, as  o u t l i n e d  i n  t h e  Phase I1 Program P lan ,  w i l l  be c a r r i e d  
o u t  0 
Prepared by: Approved by: 
S t r u c t u r a l  Des'ign Engineer Manager 
S t r u c t u r e s  Design 
